Sonication-assisted Agrobacterium rhizogenes-mediated transformation of Verbascum xanthophoeniceum Griseb. for bioactive metabolite accumulation.
An efficient protocol for the establishment of transformed root culture of Verbascum xanthophoeniceum using sonication-assisted Agrobacterium rhizogenes-mediated transformation is reported. Only 10 days after the inoculation with A. rhizogenes ATCC 15834 and 45 s ultrasound exposure, hairy roots appeared on 75% of the Verbascum leaves. Ten hairy root lines were isolated, although only half of them were free of bacterial contamination and started growing when excised from mother explants. The transgenic nature of the most vigorously growing hairy root clones (VX1 and VX6) was confirmed by polymerase chain reaction. Under submerged cultivation both hairy root clones accumulated high biomass amounts (12.8 and 14.3 g L(-1), respectively) and significant amounts of bioactive phenylethanoid glycoside verbascoside (over 6-times more than in mother plant leaves). LC-APCI-MS analyses confirmed verbascoside accumulation in hairy root clones along with three other phenylethanoid glycosides (forsythoside B, leucosceptoside B and martynoside) and an iridoid glycoside aucubin. This is the first report on the induction of hairy roots of Verbascum plants.